INTRODUCTION
The rhabdovirus vesicular stomatitis virus (VSV) encapsidates a linear negative-stranded RNA genome (mol. wt. 4 x 106) (for review, see Clewley & Bishop, 1979 ) that comprises six genes in the order 5' L, G, M, NS, N, leader 3' (Ball & White, 1976; Abraham & Banerjee, 1976) . The genomic RNA, complexed with the N protein, serves as a template for two distinct, but coupled, modes of RNA synthesis : (i) transcription, the synthesis of five capped, methylated, and polyadenylated monocistronic mRNAs and the leader RNA, and (ii) replication, the synthesis of a full-length positive-stranded antigenome which, complexed with the N protein, serves as the template for the synthesis of progeny RNA (for review, see Ball & Wertz, 1981 ). The precise roles of the viral proteins in transcription and replication have not been determined. We are seeking to identify functional domains in the viral proteins involved in these processes through coordinated studies of the structural and functional alterations in temperature-sensitive (ts) mutants.
Wild-type isolates of VSV were originally classified into two serotypes (Indiana and New Jersey), and members of the Indiana serotype were subsequently divided into four subtypes (Indiana, Cocal, Argentina and Brazil) (Federer et al., 1967) . Ts mutants have been isolated from the Indiana (for review, see Flamand, 1980) and Cocal (Pringle & Wunner, 1973) (Repik et al., 1974) . Weak intersubtypic complementation has been observed between Cocal and Indiana subtype mutants, but is limited to certain complementation groups only (Pringle & Wunner, 1973) .
In the case of the New Jersey serotype, characterization of wild-type isolates by antibody neutralization, base sequence homology, oligonucleotide mapping, and interference by defective interfering (DI) particles led to their classification into two distinct subtypes: Concan and Hazelhurst . A set of ts mutants has been isolated from the Hazelhurst subtype and classified into six complementation groups . No interserotypic complementation has been observed between these mutants and ts mutants belonging to the Indiana or Cocal (Pringle & Wunner, 1973) subtypes of the Indiana serotype.
On the basis of their 30~ base sequence homology , the Hazelhurst and Concan subtypes appear to be more closely related than are the four subtypes of the Indiana serotype. This close relationship suggested that the Concan:Hazelhurst intersubtypic complementation might be more efficient than the Indiana : Cocal intersubtypic complementation. On the other hand, biological differences between the Hazelhurst and Concan subtypes have been suggested by the ability of the Indiana subtype HR LT1 DI particle to interfere with the Concan, but not with the Hazelhurst, standard virion (Prevec & Kang, 1970; Schnitzlein & Reichmann, 1977 ; Reichmann et al., 1978) . These data raised the question as to whether the interference with the Concan subtype by the HR LT1 DI particle reflected a biological relatedness between the Concan and Indiana subtypes that could also be detected by genetic complementation.
Therefore, in order to assess the genetic relatedness of the Concan subtype to the Hazelhurst subtype and to the Indiana subtypes, we isolated a set of ts mutants from the Concan wild-type. The 17 mutants have been classified into two complementation groups. The prototype mutant of each group efficiently complemented prototype mutants (with the exception of the corresponding complementation group) of the Hazelhurst subtype, but failed to complement representatives of any of the five Indiana subtype complementation groups I to V. The intersubtypic complementation with the Hazelhurst mutants has allowed the correlation of the Concan complementation groups with the Hazelhurst complementation groups.
The results of preliminary physiological studies revealed similarities in the partitioning of Concan and Hazelhurst subtype intracellular nucleocapsids during isolation and differences in the electrophoretic mobilities of the corresponding Hazelhurst and Concan viral proteins.
METHODS
Cells, Monolayers of BHK-21 C13 cells (Macpherson & Stoker, 1962) were grown as previously described (Lesnaw et al., 1979) , except that the cell growth medium was supplemented with 1 ~ (v/v) of a 200 mM-Lglutamine solution (Gibco).
Virus. Stocks of the Hazelhurst wild-type and ts mutants A 1, B 1, C 1 and E 1 were generously provided by Dr C. R. Pringle (Department of Biological Sciences, University of Warwick, Coventry, U.K.). Stocks of the Concan wild-type (Reichmann el al., 1978) and the Indiana serotype mutants tsGl 1, tsG22, tsG31, tsG41 (Pringle, 1970a, b) and tsO45 (Flamand, 1970) were generously provided by Dr M. E. Reichmann (University of Illinois, Urbana, I11., U.S.A.). All stocks were purified by plaque passage, enriched, and titrated at 3t °C and 39 °C by plaque assay as previously described (Lesnaw & Dickson, 1978) .
Determination of permissive and restrictive temperatures. Permissive and restrictive temperatures of 31 °C and 39 °C, respectively, were chosen on the basis of comparisons of both plaque size and p.f.u, production over a range of temperatures as described by Pringle (1970a) .
Mutagenesis. Mutagenesis with 5-fluorouracil (5-FU) and 5-azacytidine (5-azaC) was adapted from the procedure of Pringle (1970b) . Confluent monolayers were infected with wild-type virus at a multiplicity of infection (m.o.i.) of 0.1. After 30 min adsorption at room temperature the monolayers were rinsed twice with ptaquing medium (Gibco BHK-21 medium containing 1% antibiotic-antimycotic solution, 10 mM-TES, 25 mM-HEPES) and overlaid with 4 ml virus growth/storage medium (plaquing medium containing 10~ calf serum) containing mutagen. Infected monolayers were incubated for 8 h (5-FU) or 12 h (5-azaC) at 31 °C. Culture fluids were harvested and stored at -70 °C until used.
The concentrations of 5-azaC tested were 0, 5, 10, 25, 50 and 70 ~tg/ml (data not shown). On the basis of our data, we chose 50 ~g/ml 5-azaC as the mutagenic concentration. At this concentration, a non-temperature-dependent inhibition of virus yield (decline in titre at 31 °C of a mutagenized sample with respect to the titre at 31 °C of an untreated control sample) of 4.74 log~0 units and a temperature-dependent inhibition of virus yield (decline in titre at 39 °C of a mutagenized sample with respect to the titre at 31 °C of the same sample) of 0.67 log~o units were observed.
The concentrations of 5-FU tested were 0, 50, 100, 200, 500 and 1000 ~tg/ml (data not shown). Compared with 5-azaC, 5-FU produced a relatively small degree of non-temperature-dependent inhibition of virus yield coupled with a similar degree of temperature-dependent inhibition of virus yield (data not shown). On the basis of our data, we chose 100 ~tg/ml 5-FU as the concentration of mutagen for the induction of Concan ts mutants. At this concentration, the non-temperature-dependent inhibition of virus yield and the temperature-dependent inhibition of virus yield were 0.67 log~0 units and 0.69 log~0 units respectively. Since, during mutagenesis in vivo with base analogues, a newly induced mutant can be amplified and repeatedly isolated (Luria, 1951) , we selected only one mutant per complementation group from a given stock mutagenized with 5-FU or 5-azaC.
The procedure for mutagenesis with nitrous acid at pH 4-8 for 60 s was adapted from that of Granoff (1961) . Under these conditions, there was a non-temperature-dependent virus inactivation of 0.3 lOglo units and an induction of temperature sensitivity of 2.4 logao units. In mutagenesis in vitro with nitrous acid, each mutant presumably resulted from an individual mutagenic event, and all mutants were characterized further.
The procedure for mutagenesis with u.v. light was adapted from that of Schechmeister et al. (1967) . U.v. light was rejected as a suitable mutagen for the induction of ts mutants because, although the titre of irradiated virus decreased with increasing u.v. dose, the titres of irradiated virus at 31 °C and 39 °C for each dose were not significantly different (data not shown). The one mutant isolated from u,v.-irradiated wild-type stocks (Table 1) was probably a spontaneous mutant.
Isolation of putative tsplaques. A dilution of mutagenized virus calculated to yield 5 to 50 plaques/monolayer was plated on confluent monolayers and overlaid with plaquing medium containing 0.4% agarose. The infected monolayers were incubated at 31 °C until plaques appeared (around 36 h incubation).
In the temperature shift technique (Pfefferkorn, 1969) , every isolated plaque was circled with a glass marker; the infected monolayers were then incubated for 16 h at 39 °C. Any plaque that did not expand beyond its circumscribed boundary was considered ts and was resuspended as described above. This technique allows the screening of large numbers of plaques for thermosensitivity during isolation. However, ts mutants that encoded thermolabile gene products would be lost during the incubation at the restrictive temperature due to thermoinactivation. Moreover, many plaques that had not expanded after shift up were wild-type according to temperature sensitivity screens (data not shown). Therefore, the remaining ts mutants were isolated by the random-pick technique. In this technique (Pringle, 1970a) , every isolated plaque was picked with a sterile Pasteur pipette, resuspended in 2 ml virus growth/storage medium, and stored at -70 °C.
The spontaneous revertant of tsCLA1 (CLAlreva) was isolated as a plaque that appeared at the restrictive temperature during titration of the mutant enrichment incubated at 31 °C.
Temperature sensitivity screens. The protocol for temperature sensitivity screens was adapted from the procedure of Pringle (1970a) . Duplicate confluent monolayers were infected with aliquots of resuspended plaques and incubated for 24 h, one at 31 °C and the other at 39 °C. Isolates that produced markedly more c.p.e, at 31 °C than at 39 °C were purified by two or more rounds of plaque passage, enriched, and titrated at 31 °C and 39 °C.
Spot complementation assays. The spot complementation assay was adapted to 24-well tissue culture plates from the procedure of Pringle (1970a) . The infections were incubated for 12 h at 31 °C and 39 °C or 39.5 °C. Complementation in this system was defined as the ability of a mixed infection to produce more c.p.e, at the restrictive temperature than did either of the corresponding single infections.
In some cases the sensitivity of the spot complementation assay was increased by infecting monolayers in duplicate 24-well tissue culture plates with serial tenfold dilutions either of a pair of mutants or of a single mutant. In this assay, the highest dilution plated was calculated (or estimated) to give an m.o.i, of 2. The minimum criterion for complementation was the ability of a mixed infection to produce c.p.e, at 39 °C or 39.5 °C at a tenfold higher dilution than did either of the corresponding single infections.
Formal complementation assays. The procedure for formal complementation assays was adapted from the procedure of Flamand & Pringle (1971) . Confluent monolayers in 2 oz prescription bottles were infected at an m.o.i, of 5 with either a single mutant enrichment or with each of a pair of mutant enrichments and incubated for 8 h at 39 °C or 39.5 °C. Culture fluids were then harvested and were titrated at 31 °C by plaque assay. A complementation index (C.I.) for each cross was calculated as C.I. = AB/(A + B), where A and B are the titres of two single infections and AB is the titre of the corresponding mixed infection (Flamand & Pringle, 1971) . The statistical significance of a mean C.I. calculated from two determinations was evaluated by the modified t-test of Elton (Pringle & Wunner, 1973) ; the significance of a mean C.I. calculated from three or more determinations was evaluated by the standard Student's t-test.
Nomenclature. The nomenclature for the Concan mutants has been chosen to reflect the equivalence of the Hazelhurst complementation groups to the Concan complementation groups. The convention for naming Concan ts mutants is based on the Hazelhurst convention employed by Pringle et al. (1971) and the Indiana convention suggested by Cormack et aL (1973) , and includes the subtype designation. Each New Jersey serotype mutant is named with a three-letter code in which the first letter designates the subtype to which the mutant belongs, the second letter designates the city of the laboratory in which the mutant was isolated, and the third letter designates the complementation group to which the mutant has been assigned. The three-letter code is preceded with an italicized abbreviation designating the genetic phenotype of the mutant and followed with a number designating the priority of isolation of the mutant. Thus, the name tsCLA 1 denotes the first Concan ts mutant of group CC/A to be isolated in Lexington, Kentucky.
Isolation ofintraceltutar viral nueleocapsids. Duplicate confluent monolayers of approximately 5 x 106 cells per monolayer were infected at an m.o.i, of 25 and incubated for 6 h, one at 31 °C and one at 39.5 °C, in the presence of [5,6 -3 H] uridine (30 ~Ci/monolayer, New England Nuclear) and actinomycin D (5 ~tg/ml, Calbiochem-Behring). Specific details of the following nucleocapsid isolation procedure have been published previously (KennedyMorrow & Lesnaw, 1984) . The contents of each flask (the monolayer plus the overlay medium containing released virions) were frozen, thawed, and separated into supernatant (unbound) and pellet (bound) fractions by low-speed centrifugation. Viral particles were collected from the supernatant (unbound) fractions by high-speed centrifugation and analysed by sucrose density gradient centrifugation. Bound fractions (low-speed pellets) were extracted with buffer containing 1% NP40 and 2 M-urea, clarified, and analysed by sucrose density gradient centrifugation in the presence of 0.1~ NP40 and 2M-urea. Gradients were fractionated and assayed for radioactivity by liquid scintillation spectroscopy as described by Kennedy-Morrow & Lesnaw (1984) .
Eleetrophoretic analyses ofviralproteins. Virions were purified as previously described (Lesnaw & Dickson, 1978 ) and dissociated with SDS phosphate disruption buffer (0-01 r+sodium phosphate pH 7-2, 2~ SDS, 5% glycerol, 0.04~ 2-mercaptoethanol, 0-01% bromophenol blue). Ten p.g samples were electrophoresed on (i) 10~ acrylamide, 0 ~ 13 ~/bisacrylamide slab gels in the discontinuous Tris buffer system of Laemmli (1970) and (it) 10~ acrylamide, 0.26~ bisacrylamide resolving slab gels with a 3.5~ acrylamide, 0.09% bisacrylamide stacking gel in the continuous SDS phosphate buffer system (0.1 ~ sodium phosphate pH 7.8, 0.1 ~ SDS) of Shapiro et al. (1967) at constant voltage (50 V for a 1.5 ram-thick x 9 mm x 15 mm gel) for 8 h. Gels were stained, destained and dried as previously described (Lesnaw et al., 1979) .
RESULTS
Seventeen Concan ts mutants were induced with u.v. light, nitrous acid, 5-FU and 5-azaC as described in Methods. It was hoped that the use of a variety of mutagens would allow the induction of a wide range of ts mutants. These mutants have been isolated, characterized for their degree of temperature sensitivity and assigned to complementation groups (Table 1) . Most of the ts mutants isolated during this study had efficiencies of plating (e.o.p., defined as the quotient of the titre at 39 °C divided by the titre at 31 °C) between 10 -3 and 10-7; only one mutant, tsCLB3, had an e.o.p, greater than 10-3 (Table 1) . One mutant, tsCLB12, yielded no plaques at 39 °C (Table 1) and may contain multiple mutational lesions. Nevertheless, this mutant supplied the function in which mutant tsCLA1 was thermosensitive (Table 2) .
Genetic characterization
Fourteen Concan ts mutants have been assigned to one complementation group (CC/B), and the remaining three to a second complementation group (CC/A) ( Table 1 ). The assignments of the first six mutants to be isolated were made on the basis of formal complementation assays (Table 2) as described in Methods. Mutant tsCLB1, the first Concan mutant to be isolated, was designated the prototype of com ptementation group CC/B; mutant tsCLA 1, the first non-CC/B mutant to be isolated, was designated the prototype of complementation group CC/A. The assignment of each subsequently isolated ts mutant was made on the basis of a spot complementation assay with the prototype mutants. In certain cases, these assignments were confirmed in formal complementation assays with the prototype mutants ( Table 2 ).
In the formal complementation assays, complementation indices of 2.0 or less were regarded as evidence for absence of complementation (Flamand, 1970) , In all but one case, assignment to a complementation group was unequivocal ( Table 2 ). The mutant tsCLB9 efficiently complemented tsCLA1 and weakly, but significantly, complemented tsCLBI. Because, as elaborated upon in the Discussion, the index (5.4) of the cross tsCLB1 × tsCLB9 fell within the Mutants assigned to complementation groups in formal complementation assays, the results of which are shown in Table 2 . All other assignments were made on the basis of spot complementation. 370"~ 0.72 * Each complementation index (C. I.) shown represents the arithmetic mean of two or more determinations. The significance of each index was evaluated by the standard Student's t-test (if the index shown was the mean of three or more determinations), or by the modified t-test of Elton (if the index shown was the mean of two determinations), as described in Methods. t C.I.s significant at P < 0-05. C.I. is the result of a single determination.
range reported for intragenic complementation, we have tentatively assigned tsCLB9 to complementation group CC/B. The ability of the Concan prototype mutants (Table 2) to complement the prototype mutants of four Hazelhurst complementation groups was tested in a formal complementation assay (Table 3 ). The Hazelhurst mutants D1 and F1 were omitted from this assay because no unique genetic assignment is possible in the case of D1 (Wunner & Pringle, 1974; Pringle et al., 1981 ; Kennedy-Morrow & Lesnaw, 1984) and because F1, like B1, has a defective L protein (Belie Isle & Emerson, 1982 
shown represents the mean of two determinations. The significance of each index was evaluated by the modified t-test of Elton as described in Methods.
t C.I.s significant at P < 0.05. :~ Shown in parentheses are the complementation group and the genetic assignment of each Indiana subtype mutant used.
Discussion, this index probably represents intragenic complementation. We are therefore equating the complementation group CC/B to the Hazelhurst complementation group B.
The ability of the Concan prototype mutants (Table 2) to complement the prototype mutant of each of the five complementation groups of the Indiana subtype (for review, see Flamand, 1980) for which genetic assignments have been made (for review, see Pringle, 1982) was tested in a formal complementation assay (Table 4) . Crosses within the Concan subtype and the Indiana subtype were included as controls. All control crosses displayed significant complementation.
[The C.I. of the cross tsG11 x tsG41 was low, but was consistent with previously published C.I.s of this cross (Pringle, 1970b; Flamand & Pringle, 1971 ).] In contrast, no interserotypic cross displayed significant complementation (Table 4) .
Physiological characterization
We have recently shown that intracellular nucleocapsids of the Hazelhurst subtype differ from those of the Indiana serotype in that they are not released from infected cells by freezethaw, and we have developed a procedure for their isolation which is based on extraction of freeze-disrupted cells with NP40 and urea (Kennedy-Morrow & Lesnaw, 1984) . In order to determine whether this property was unique to the Hazelhurst subtype or a general property of the New Jersey serotype, we examined the distribution of Concan intracellular nucleocapsids and found it to be identical to that of the Hazelhurst nucleocapsids (Fig. 1) .
We have compared the electrophoretic mobilities of the Hazelhurst and Concan viral proteins in several systems. In the SDS-phosphate buffer system of Shapiro et al. (1967) , the M protein band of the Concan wild-type [as well as Concan-derived mutants and revertants (data not shown)] consistently appeared as a doublet (Fig. 2b) . In contrast, the Concan M protein migrated as a single band in the SDS discontinuous Tris buffer system (Fig. 1, 2a) . The splitting of the M band in the SDS phosphate system appears to be unique to the Concan subtype since the M proteins of the Hazelhurst subtype (Fig. 2a, b) and Indiana subtype (data not shown) migrated as single bands in both systems. 
DISCUSSION
The efficient intersubtypic complementation exhibited by Concan : Hazelhurst co-infections is consistent with their classification as subtypes of a single serotype . On the basis of RNA hybridization studies, the Concan and Hazelhurst subtypes appeared to be more closely related than were the Indiana and Cocal subtypes of the Indiana serotype (Repik et al., 1974) . This relationship has now been extended to functional relatedness on the basis of genetic criteria: whereas Cocal : Indiana intersubtypic complementation was weak and partial [not displayed by all complementation groups (Pringle & Wunner, 1973) ], Concan : Hazelhurst intersubtypic complementation was strong and so far not restricted to certain complementation groups (this paper).
The existence of intersubtypic complementation within the New Jersey serotype and the resulting correlation of the Concan complementation groups CC/A and CC/B with the Hazelhurst complementation groups A and B, to which genes have now been assigned, has allowed the assignment of gene products to the Concan complementation groups. The ts lesion in the Hazelhurst mutant A1 has been assigned to the N protein on the basis of thermolability in vitro, degradation at the restrictive temperature in vivo, and altered electrophoretic mobility of Kennedy-Morrow & Lesnaw, 1984; Lesnaw & Dickson, 1978; Belle Isle & Emerson, 1982; Lesnaw et al., 1979) , the Concan A complementation group can be assigned to the N gene. On the basis of the demonstration of a thermolabile L protein in the Hazelhurst mutant B t, the L gene has been assigned to the Hazelhurst B complementation group (Lesnaw & Dickson, 1978; Belle Isle & Emerson, 1982) . Since the Concan mutant tsCLB1 efficiently complemented members of the Hazelhurst complementation groups A, C and E, but only very weakly complemented the Hazelhurst mutant B1, the Concan CC/B complementation group presumably also represents the L gene. Intracistronic complementation has previously been detected in complementation group I of the Indiana serotype (Flamand, 1970; Wong et at., 1972) , which represents the L protein (Hunt et al., 1976) , and in complementation group ChI of Chandipura virus (Gadkari & Pringle, 1980) . In addition, Deutsch & Brun (1983) , using u.v.-irradiated Indiana wild-type and group I mutant virions, demonstrated non-genetic intragenic complementation in complementation group I of the Indiana serotype. In the case of the Hazelhurst subtype, weak complementation (C.I. = 4.3) was detected between the B1 and F1 mutants (prototypes of the Hazelhurst B and F groups respectively) , to both of which the L gene has been assigned (Belle Isle & Emerson, 1982) . Because the C.I.s of the crosses tsCLB1 x tsCLB9 and tsCLB1 × B1 fall within the range characteristic of intragenic complementation, we have tentatively assigned tsCLB9 to the CC/B group and equated the latter with the Hazelhurst B group. As Gadkari & Pringle (1980) have pointed out, intracistronic complementation may result when two mutants represent different functional domains in the same gene, and such mutants should be useful in identifying the functions of the L protein.
A variety of experimental observations implied a conservation of functional sequences in the VSV New Jersey and VSV Indiana serotypes: (i) the ability of the New Jersey and Indiana standard viruses to replicate the heterologous DI particles (Schnitzlein & Reichmann, 1977) , (ii) the ability of the New Jersey wild-type virus to complement primary transcription by the Indiana ts mutant G I-114 (Repik et al., 1976) , (iii) the ability of u.v.-inactivated wild-type New Jersey virus to rescue the Indiana mutant tsO45 (Deutsch, 1976) , and (iv) the ability of the putative mutator polymerase of the Hazelhurst mutant D 1 to induce mutations in the Indiana mutant G-114 (Pringle et al., 1981) . Nonetheless, genetic complementation between Hazelhurst and Indiana subtype mutants has not been observed , and a model based on heterotypic interference between the New Jersey and Indiana serotypes has been proposed to account for these data (Legault et al., 1977) . Although the ability of the HR LT1 DI particle to interfere with the Concan, but not with the Hazethurst, standard virus suggested that genetic complementation between the Concan and Indiana subtypes might be possible, we have found this not to be the case (Table 4) . Thus, neither the Concan nor Hazelhurst New Jersey serotype mutants complemented Indiana serotype mutants in genetic analyses.
Preliminary physiological studies have revealed additional similarities between the Concan and Hazelhurst subtypes. The isolation of intracellular viral nucleocapids of both subtypes required extraction with NP40 and urea ( Fig. 1) , whereas the majority of nucleocapsids of the Indiana serotype are released by freeze disruption of infected cells (Kennedy-Morrow & Lesnaw, 1984; Hsu et al., 1979) . We have not yet resolved whether the behaviour of the Indiana and New Jersey nucleocapsids during isolation reflects differences in intracellular viral replication or differences in the tendencies of the nucleocapsids to aggregate.
On the other hand, the Concan and Hazelhurst viral proteins are readily distinguished. It had been previously reported that the G, M and N proteins of the Concan and Hazelhurst subtypes had distinguishable peptide maps (Metzel et al., 1978) and that the Hazelhurst G, M, N and NS proteins could be resolved from the corresponding Concan proteins by PAGE (Brown & Prevec, 1978) . We have confirmed the latter (Fig. 2 ) and in addition demonstrated that the Concan, but not the Hazelhurst, M protein appeared as a doublet on SDS-phosphate gels (Fig. 2) . We are currently analysing the two Concan M protein bands for possible differences in posttranslational modification. In this regard, a cleavage product of the Indiana M protein has recently been identified in infected cells (Rosen et al., 1983) , and two forms of the influenza virus M proteins, which differ in phosphorylation, were detected in the virus particle (Gregoriades et al., 1984) . The roles of these various forms of the viral membrane protein are not known.
The availability of mutants of both the Concan and Hazelhurst subtypes of the New Jersey serotype, the conservation of functional domains between the two subtypes as reflected by the efficient intersubtypic complementation, the availability of mutants of both subtypes representing different functional domains on the L protein as reflected by intragenic complementation, and the variations in the primary structure of their proteins as evidenced by differences in the peptide maps and electrophoretic mobilities in SDS-potyacrylamide gels of the corresponding proteins, suggest that the New Jersey serotype is an ideal system for studying structure-function relationships in VSV proteins.
